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The aim of this paper is to determine the suitability of 
solely stationary measurements for exposure assessment 
and management applications. For this purpose, 
quantified inhaled particle surface area (IPSA) doses 
using both stationary and personal particle exposure 
monitors were evaluated and compared.  
 This paper uses the collected data at 25 urban 
schools (S01-S25) within the Brisbane Metropolitan 
Area, as part of a larger epidemiological project, titled 
“Ultrafine Particles from Traffic Emissions and 
Children’s Health (UPTECH)” 
(www.qut.edu.au/research/research-projects/uptech).  
The air quality measurements were conducted 
concurrently at five monitoring sites within the grounds 
of each school, namely two teaching classrooms (IA and 
IB), and three outdoor sites (OA, OB, OC) for two 
consecutive weeks and at one school at a time. 
 Mathematical modelling was employed to 
quantify IPSA doses for 78 children aged 8-11 years 
over the 25 participating schools. The modelling 
incorporated measured average particle diameter (using 
particle number size distribution from a Scanning 
Mobility Particle Sizer (SMPS) in OB, a centrally 
located outdoor site), at each school and concurrently 
measured time-series of personal particle exposures 
(using Philips Aerasense Nanotracer) (Mazaheri et al., 
2013) and stationary particle monitoring (using Water-
based condensation particle counters, TSI Model 3781 or 
3787). The model was applied for the time that the 
students spent in the school indoor and outdoor 
microenvironments (determined from classroom daily 
activity surveys) and combined them with inhalation 
rates (Buonanno et al., 2011) and particle deposition 
model (ICRP, 1994) and returns an estimate of the IPSA 
dose in each microenvironment. 
 Bayesian hierarchical linear models were used to 
examine differences between IPSA doses on school-to-
school, child-by-child and personal versus stationary 
measurement bases.  
 The derived average IPSA doses for all schools in 
each microenvironment from personal exposure 
monitoring was very similar to that derived by stationary 
monitoring for outdoors but the stationary monitoring 
tended to under-predict personal monitoring (Figure 1). 
At some schools, no doses were calculated due to a lack 
of complete set of particle time-series or activity diaries 
for the participating children (S04, S05 and S11),or 
unavailability of relevant SMPS size distribution data 
(S09, S10, and S12 and S20 and for some individual 
students at other schools). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Comparison of IPSA doses derived using personal and 
stationary monitoring. The solid line and shaded region represents the 
mean and 95% uncertainty interval for the average linear relationship 
(with an intercept of zero) and the dashed line represents a 1:1 linear 
relationship. 
 
 The correlation between the derived doses from 
the personal and stationary monitoring devices was 58% 
for indoors and 54% for outdoors. Taken with the 
average linear relationship in Figure 1, the results 
suggest that a 1:1 linear relationship between the derived 
doses does not exist for indoors. For the outdoor doses, 
the slope from the modelling supports an average 1:1 
relationship, but the low correlation indicates significant 
variability, likely due to spatial variation in particle 
concentrations within the school grounds. Therefore, 
stationary samplers provide a poor predictor of personal 
exposure, even in outdoor microenvironments, and 
personal monitoring are the most appropriate method to 
quantify highly localised particle exposures and IPSA 
doses. 
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